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(71 ) 3anBNTe.ib 



Bcocoxniiufi i|ay«(HO-Hcc.ieaoB8Tc.ibCKirfi hhctiitvt 

110 KpCfLieKHIO CK83/KIIH M GvpOBblM pacTBOpft M 



<o4) yCTPORCTBO HJlfl yCTAHOBKH PACIllMPREMOro 
XBOCTOBMKA B CK8A/KMHK 



1 

H3o6perenHe othochtc* k Kperuewiio ckbb- 
whh h npeaHajHancHO k Kcnonb30ftaiiHio npu 
h3<xi»uh« npoHHuaeMNX iuibctob b neo6ca- 
^Ce«MWX CKBB^HKaX H pCMOHTe oticajtHfau KO- 

,10HH. 

H3BeCTHO VCTpOfiCTBO ilB yCTaHOB«M pac* 
UJHpWe.MOrO XBOCTOBMXa B CKBBMMHe. BK.HOVBIO* 

iit«« 3aKpen.icHHv» aepxHcA tjarruo Ha Tpy- 
6ax xi* cn>CKa*ycTpoAcTBa b cicaa*HHy no- 
-1>K> UiTanry c nopiuHCM & jix;«Heft hbctu h 
oxsaTUBaJouiHA noptuewb iih,ihiup c paciimpH 

TCJICM. y CT3 HO BJICH H bl H H3 UfTBffre C ftO3M0*C- 

nocTbPo nepeMcuieHMfl 

B *to* ycrpoftcTB* xboctobmk pasuemeH 
Haa uH^HHjpoM c pacuittpHTCicM, hto b aBa- 

pMHHUX CHTyaUHHX MQMCT OCJIOttHHTfc AHKBH- 

AaoKio asapHM H3-3a ocraMCHH* $ CKaawttiie 
MaccHBHoro UH-Vruupa. 

HauOaiee &ih3Kh* k npejuiaraeMOMy no 

TBXHHMeCKoA CVUIHOCTH H AOCTHTBtMOMy pc- 
3y^bT3Ty JIMPeTCfl VCTpOfiCTBO A*H yCTBHOBKH 
paCUJMpjICMOro XBOCTOBM KB B CKB3/KHMB, bic:k>' 

waioiuee npncc*-iWHeMHbifi k KaiOHHe rpy6 um- 
Jl 'MHp K pa3MCUi€ffHWfi * C rO IKMOCTH nopmeHb 
co cjtokom b BepxweH wacTH h paciUHpfrrweM 

CO UTTBHrOfl — B HkvKHeH vaCTH |2J. 
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HtMOCTBTKOU HWOCTHOrO yCTpoACTBii HB- 
-1HCTCH C.IOWMOCTb TCXHOlIOTHH 33Kpen.lCMMfl 
XBOCTOBHKa. MTO CB«3»HO C «eo6X04HM0CrbK> 

co3AaHMA o Tpyrtax «36bJTOHHoro aaancHHH 
(120—150 Krc/CM 2 ) a-iR paeutHpeHHH xbocto- 
bmkb, «4To noBbimacT onacHocrb pa6oT h Tpe- 
6yer Hcnaiu30BBHHe HB3e.MHoro mctohhhkb jaa- 
^chmji (ueMtHTKpoaoMHoro arperaTa hjih 6ypo- 
ooro Hacoca) . 

Ucib H3o6peTCHH« — ynpomeKHC TexHaio- 
run 3^Kpcrwe«H>i xaocrodHKa. 

3tb ucjh, jiocTHraeTCfi t«m. sto UKvinicjip 

BblnO^lHCH C KBHBrldMH /Ulfl COo6lUCHHfl nOA- 

nopuiHeBoft noJiocTH c 33Tpy6HbJM npocTpaw- 
ctbom. a nopiueHb cHa6.>«cH'MexaHH3Mo« jui* 

<()HKCaUHK CrO B UIMMNJipe. BWnaiHCHHOM B BK- 

Jte noiinpy?KHHeMHoro b oceaoM «a npaBviBHHM 
uiToxa c pajna-nbHo nojiBH>Kiibi\iK uiapaMw, 
pa3MetaeHHbi.MM a xo^bueBwx npoTOMKax nopui- 

Ha NepTe*e M3o6pa^eH o(5uimm bhji ycipofl- 

CTB3 B pa3pt3C .I3MB.10M MKDttlAtHH* 

XBOCTUBHHn. 

yCTpOflCTBO BK.llOHaeT UH^MMiip I C K3H*. 

^MH 2 m 3 h nop U /«„L 4 c ncunpyttKHeHHHM 

UJTOKOM 5. rilTBHrofi 6 H paciriMpHTC.lCM 7. 
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^LUUHIUp I B HltttHCft HaCTII BNHO.IKCH C KO-lb- 

DpoTOMKoA 8 na bhvtpohhcA noaepxHoc- 
RppuieHb A KMeei pa.iMa.ibHO nojBHJKHue 
iW^?W$**P Uja P u 9 - U3aHM0Afficr< 

r^%UfiitiHeHHM\i c Kaibutaoft.Ka* 
BicoAflO « BHcirynoM II. Kbmo.i 3 B&incviReH 
-iHicVce^ia 12, a paciutipitrc.ib 7 ctia6*eH 

;naHpM ; ft3. \ . 

MjeikiiyYuiUHiupoM 1 h pacuixpHraicM 7 
vtfntH xboctobhk 14. Hcohuhh 15 0603Ha- 
rff ctfpacwBaevuft a tpy6M rpy* xi* paccJ>HK- 
cauHH ropu;HH 4 co uiTanroft H*n paciUHpHre- 
f&tM 7. :jLi« ofaer<teHHH jbhkciihr b nopwae 
3 iinox 5 abinaiKCH c KaHa/iaMit 16; 
v>; . repvieTH3aUHB uiTOKa 5 h nopum* 4 
^Cqp^iycMVTpcMbj yruorMHTC.ibHbic Eleven rw 17. 
S^ftaanopiiJHeBa^ nanoob 18 uu.imapa I co- 
£<ftuieHa c rpytiHbiM. a noanopuJHeaaM naioctb 
MS sepe* Kana.iu 3 m 2 - c jaTp>6nuM npo- 
' expand bom. 
f ■ "'yrrfKiAcTBo padoraet c^e.iyiouiMM o6pa- 

;JOM. ' 

v B nopujtHb 4 »iaa.iHBa)or ujtok 5 h <Jwk- 
CHpyioT eroojapaaH 9 a hk*h*:m ncuoaceiuiH. 

VrioC.l^ >TofO MOptttCHfr 4 BCTADtlHW ft UiUHIUtp 

fl jio coBMewennn uiapoa 9 c Kxubueaoi Kanaft- 
^,>8^.%tw* ^(uo^eHHK noinpy^ciiKHMwft 

/uiXOK J f BOH M BMCTVIIOM II BbUaB.lHBa*T Ilia- 
pU 9 B K0.1b!ICB>IO* «CaifJPK\ 8 K WM CBMWM 

ficpu^Hh 4 £«ky«pvcrcfi ntMocp.te.ibKO uhjihma- 
pa 1 ripn ■rn%«.-M* vYTpo'icTBa 8 cKBa*<HKy Tpy- 
fai hc 3auo.:MHiOT *H.ikoctbX> m.ih *e unav . 
swn MavT;!^K«*. B. pt 4 n.iKt:iti» vroro jaa.ienMe 
& noAncp^uvauif inmoVtii 19 pacTrt m paBKO 
nupocTa7K*€CV#yy .ia£.icHHK> *aTpyOKoro 

cmiO* llpH AOCTIDKCHKM rJiyOMMbf 

.VCTBHOBKH VH'KTOHHKa B tpyOU CftpaCbJtBIOT 

rpV3 IV r:«i! s».ia».Ti:n;it't iutok 5 B nop- 
iL'eHt. A Hp;*. Ko.ibuena* *BHa bk3 IG 

luroKA i.^iiMf: : .av7«:B v <)>MKcaTopawM 9. bt&** 
KUBievwv^ r.v'MHuf'MM t ft nop iuch b 4. node 
Merc nopu'eHb 4 .leMctBtteu paiHocm aaa- 
.ithmh n R'cn'ipuimMMi 19 ft Ha.inopuiNeaoft 16 
nannta* u«-iHH3pa i jimoKftc* RBepx c npo- 

TftrUBaHMfV paCSUMpHTV.lM 7 4t>p<'? xnOCTOBHK 

14. NopiKOHL 4 iv, !jjt;:moft K m pac'JiHptm* 



^om 7 jBitwvTCfl ao tex nop. rioKa Knanan J3 
t<e cn^eT d ccmo 12 KaHa^a 3. 3thm AOCTHra- 
ticn HaAeMhoe v pa3odiueHMr TpyCHord rM aa- 
Tpy6noro npocrpaKcrBa -«a CAyva*A;hoap4e^caev 
hmh ytwjotHHT&bHbix ^eMeHToaU7^kfly^\ 
#7iiHapos« 1k nopiuHWd 4 m Mc^%^iluHefi5 < 
9 H tiiTOKOM 5. Ha btom 9aKaHtiHBaeTcn pacing- 

PCHHC XBOCTOBHKa 14 C ynOpOM Cro p UW1HB4P 
I H VCTpOftCTBO ?nOAHHMfllOT H3 CKBa^HUtC 

npOTHniaaHHcM pacuJHpHre^fl 7 5iepe3 "ocr'at': 

. ' tuyiOCSI MBCTb XBOCTOBHKa It^fy.^pP^fty'-- 
ft npexio^HHoe ycrpofiCTBO 7W« yCTaHOBKK 
paciuupHeMUx xboctobiikob b cxaaKHKax no> 
bixiht cw ynpoiueHHR rexKOAomM nyTcn 

MCK.1KWCHMH HCFKWItOOBBHHR Ha3€«HUX HCTOH* < 

hhkob aaaneMttx. HanpMMep ueMeHTHpoaomiux 
arperatua, h noawujcuHn ypoaK* TexHMKH Oe- 
<J 3onocMocTM pa6or Ha yctbe noBUCHTb 3<M>eK- 

THBHOCTb H30aHUHH CKB3^HM. 



at 



0opnyAQ uaoOpereHux 



1. yCTpoACTBO On« yCTBHOBKN paCUJMpRBMO* 

ro xiocTOBHka b cKaaMHtie. BKAioWMHuee npH- 
COCJXHMeHHUH K XOJlOHHt 7py<5 muRMAp u paj- 
MeuieHHuft a ero hojocth noptaem> co uttqkom , 
a tepxnefi nacia if pac uutpNTexeM ,v co pua h* ^ 
is roA — a HMWHef) «iacTN. oT*UHaiou\eecn reM, 
4to. c ue^wo ynpouieKHH TexHo-ioruH aaKptff- 
.icaaa xnoctoaMPca. hh.imh.ip Bbino.iiccH c *a- 
Ha.iaMii xi a coociuieHMJi no.titopiuiieRoA rio.ioc- 
th c 3aTpy6HbfM rtpoctpancTBO* . a nopiueNb 
CHaOifteii ycxaftMiwo>i *m ^HKcaiuin no a mh- 
^Knape. 

2. yctpoHCTBo no n I, urjutaiomceai TeM. 
nto MexaHNiM ^HKcatiH nopuina Bbirto.iHCH a 
BMAe nooiipyjKKKCHMoro h oceaoM Hanpaa.ieaNH 
umwa c p^.iMBJibito iuuim^huhh mapa^M, 

|| p.i:iMC1UlHlOj%«^ B KUUlbUOBUX npOTONKBX ITOpilt' 
KM h MM.lt'lUpa. 

rktONhMKM MH^pMailHH. 

fipHiiHTbie ao BHHMaHMe npM ^KcneptHje 
: llateMT CIUA M 3179168. kji. 166—14. 
onv6.iHK. 1965. 

2. «Oil Week., t 17. .Y* II. c 23-32 
(npor*)THIli. 
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(54) DEVICE FOR SETTING AN EXPANDABLE LINER IN A WELL 

1 

The invention relates to well casing and is intended for use in isolation of permeable 
formations and uncased wells and repair of casings. 

A device is known for setting an expandable liner in a well that includes a hollow rod, 
secured by the upper portion in tubing for lowering the device into the well, with a piston in 
the lower portion and, surrounding the piston, a cylinder with an expander, the cylinder being 
mounted on the rod so that it can move [1]. 

In this device, the liner is disposed above the cylinder with the expander, which in 
failure situations may complicate repair of failures due to the fact that the massive cylinder is 
left in the well. 

The design closest in technical essence and achievable result to the proposed device is 
a device for setting an expandable liner in a well that includes a cylinder added to the string 
and a piston disposed within its cavity, with a stem in the upper portion and an expander with 
a rod in the lower portion [2]. 



2 



A disadvantage of the known device is that the technology for securing the liner is 
complicated, associated with the need to create excess pressure in the tubing (120-150 
kgf/cm 2 ) in order to expand the liner, which increases the risk of the operations and requires 
use of a surface source of pressure (a cementing unit or a mud pump). 

The aim of the invention is to simplify the technology for securing the liner. 

This aim is achieved by the fact that the cylinder is implemented with channels for 
communication between the cavity below the piston and the casing string-borehole annular 
space, and the piston is equipped with a mechanism for locking it in the cylinder, which is 
implemented as an axially spring-loaded stem with radially movable balls disposed in annular 
grooves of the piston and cylinder. 

The drawing depicts a general sectional view of the device, before securing of the 
liner is begun. 

The device includes cylinder 1 with channels 2 and 3 and piston 4 with spring-loaded 
stem 5, rod 6, and expander 7. 



Cylinder 1 in the lower portion is implemented with annular groove 8 on the inside surface, 
and piston 4 has radially movable locking devices, for example balls 9, engaging annular 
groove 8 of cylinder 1 and stem 5, implemented with annular groove 10 and ridge 1 1 
[Translator's Note: possibly lug or projection], Channel 3 is implemented in the form of seat 
12, while expander 7 is fitted with valve 13. 

Liner 14 is disposed between cylinder 1 and expander 7. Position 15 indicates a 
weight to be released into the tubing for unlocking piston 4 with rod 6 and expander 7. To 
facilitate movement in piston 4, stem 5 is implemented with channels 16. 

Packing elements 17 are provided to make stem 5 and piston 4 leak tight. Cavity 18 
of cylinder 1 above the piston communicates with the tubular space while cavity 19 below the 
piston communicates with the casing string-borehole annular space through channels 3 and 2. 

The device operates as follows. 

Stem 5 is forced into piston 4 and locked by balls 9 in the lower position. After this, 
piston 4 is forced into cylinder 1 until balls 9 are aligned with annular groove 8. In this 
position, spring-loaded stem 5 by means of its ridge 1 1 forces balls 9 into annular groove 8, 
and thus piston 4 is locked relative to cylinder 1. When the device is lowered into the well, 
the tubing is not filled with fluid or is partially filled. As a result of this, the pressure 
increases in cavity 19 below the piston, and is equal to the hydrostatic pressure of the column 
of fluid in the casing string-borehole annular space. When the depth is reached at which the 
liner is to be set, weight 15 is released into the tubing and forces stem 5 into piston 4. In this 
case, annular groove [illegible] of the stem is aligned with locking devices 9, pushed into 
piston 4 by cylinder 1, after which, under the action of the pressure difference between cavity 
19 of cylinder 1 below the piston and cavity 18 above the piston, piston 4 moves upward 
while pulling expander 7 through liner 14. Piston 4 with rod 6 and expander 
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7 moves until valve 13 is seated in seat 12 of channel 3. This achieves reliable isolation of 
the tubular space and the casing string-borehole annular space if there is damage to packing 
elements 17 between cylinder 1 and piston 4 and between piston 4 and stem 5. In this case, 
expansion of liner 14 with its seating into cylinder 1 is completed, and the device is lifted 
from the well while pulling expander 7 through the remaining portion of liner 14. 

The proposed device for setting expandable liners in wells, as a result of simplifying 
the technology by eliminating the use of surface sources of pressure such as cementing units 
and improving the level of safety for operations at the wellhead, makes it possible to improve 
the efficiency of well isolation. 

Claims 

1 . A device for setting an expandable liner in a well, including a cylinder added to 
the string and a piston disposed in its cavity with a stem in the upper portion and an expander 
with a rod in the lower portion, distinguished by the fact that, with the aim of simplifying the 
technology for securing the liner, the cylinder is implemented with channels for 
communication between the cavity below the piston and the casing string-borehole annular 
space, and the piston is equipped with a mechanism for locking it in the cylinder. 

2 . A device as in Claim 1 , distinguished by the fact that the mechanism for locking 
the piston is implemented as an axially spring-loaded stem with radially movable balls 
disposed in annular grooves of the piston and cylinder. 

Information sources considered in the examination 

1. US Patent No. 3179168, cl. 166-14, published 1965. 

2. Oil Week, Vol. 17, No. 11, pp. 23-32 (prototype). 
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